Abstract: ZnO nanorods were grown by a hydrothermal method on ZnO seed layers that had previously been prepared from solutions containing various precursor concentrations. The effects of the ZnO seed layers prepared with various precursor concentrations on the structural and defect emissions of the ZnO nanorods were investigated by scanning electron microscopy (SEM), X-ray diffraction (XRD), and photoluminescence (PL) spectroscopy. The surface morphology of the ZnO seed layers changed with an increasing precursor concentration, and the diameters and densities of the ZnO nanorods depended on the morphologies of the ZnO seed layers. The ZnO seed layers prepared with various precursor concentrations affected the residual stress in the nanorods grown on the seed layers, the intensity and full widths at half maximum of the 2-theta angle in the XRD spectra for the nanorods, and the intensity and position of the defect emission peak in deep-level emission (DLE) PL spectra for the ZnO nanorods. †
INTRODUCTION
In addition to ultraviolet (UV) excitonic emission peak, ZnO commonly exhibits visible luminescence at various emission wavelengths because of the intrinsic or extrinsic defects of ZnO [22] . Thus, it is necessary to decrease the concentrations of defects and impurities in order to produce high-quality ZnO thin films and nanostructures. It is still challenging to synthesize ZnO with decreased concentrations of defects and impurities, which either are formed during growth or are intentionally induced by doping [12] . In this study, various precursor concentrations ranging from 0.4 to 1.0 M were used in sol-gel spin-coating to deposit ZnO 
EXPERIMENTAL PROCEDURES
The ZnO seed layers were deposited using sol-gel spincoating onto p-type Si (100) and was blow-dried with ultra-high-purity (99.9999%) nitrogen gas to remove any residual salts and organic materials.
The structural and defect emission properties of the ZnO nanorods grown on the ZnO seed layers prepared with various precursor concentrations were then investigated using scanning electron microscopy (SEM), X-ray diffraction (XRD) spectroscopy, and photoluminescence (PL) spectroscopy.
RESULTS AND DISCUSSION
Figures 1(a)-(d) show the SEM images of the ZnO seed
